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a non-contact IC card, requiring external electric power sup-
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energy saving mode. In addition, the energy consumption for
that purpose can be reduced.
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ELECTRONIC DEVICE AND CONTROL
METHOD THEREOFK

BACKGROUND OF THE INVENTION

1) Field of the Invention

The present invention relates to an electronic device, such
as a facsimile device or a copying device, having an energy
saving mode, and control method thereof.

2) Description of the Prior Art

In an electronic device, such as a facsimile device or a
copying device, it 1s frequently conducted to provide an
energy saving mode 1n order to reduce power consumption
when the electronic device 1s not used. In the energy saving,
mode, electric power 1s supplied to only a minimum number
ol components required for a return to an ordinary mode and
supply of electric power to other components 1s stopped.

If a request for a return to the ordinary operation 1s 1ssued
to an electronic device assuming the energy saving mode by
using any ol various sensors or key operation, then the return
request 1s detected and a return from the energy saving mode
to the ordinary mode 1s effected to supply electric power to
respective components of the electronic device.

In recent years, there 1s developed an electronic device in
which a request for a return to the ordinary mode from the
energy saving mode 1s 1ssued from a non-contact IC card. In
order to attain interface (hereafter abbreviated to I/F) with the
non-contact IC card, an I/F circuit 1s provided 1n a main body
of the electronic device. Furthermore, 11 the non-contact IC
card 1s a card that needs an external power supply, then 1t 1s
necessary to supply electric power from the I/F circuit of the
clectronic device main body.

Since electric power 1s supplied from the I/F circuit of the
clectronic device main body to the non-contact IC card in the
non-contact state by using, for example, electromagnetic
induction, however, great power 1s consumed. This results 1n
a problem that energy consumed at the time of the energy
saving mode cannot be sulliciently suppressed. If reduction of
the energy consumption 1s given priority, the non-contact IC
card cannot be used as a factor of a request for a return from
the energy saving mode, resulting 1in a problem.

SUMMARY OF THE INVENTION

It 1s an object of the present mnvention to provide an elec-
tronic device, such as a facsimile device, a copying device, a
PDA, or a computer, having an energy saving mode that
makes 1t possible to use an I/F part, such as a non-contact IC
card, requiring external electric power supply as a factor of a
request for a return from the energy saving mode and reduce
the energy consumption for that purpose.

According to one aspect of the invention, there 1s provided
an electronic device having an energy saving mode, compris-
ing: an energy saving controller that controls an ordinary
mode and the energy saving mode, an I/F circuit section
controlled by the energy saving controller, that supplies elec-
tric power to outside 1n an non-contact manner, and that
recerves communication data from the outside, and a switch
controlled by the energy saving controller and that supplies
clectric power from a main power supply to the I'F circuit
section, wherein 1n energy saving mode, the switch 1s con-
trolled to turn ON intermittently during a predetermined
interval, and the I/F circuit section supplies electric power to
the outside during the ON interval, and receives communica-
tion data from the outside.

According to another aspect of the invention, there 1s pro-
vided an electronic device having an energy saving mode,

10

15

20

25

30

35

40

45

50

55

60

65

2

comprising: an energy saving controller that controls an ordi-
nary mode and the energy saving mode, an I/F circuit section
that includes an electric power supply circuit in order to
supply electric power to outside 1n a non-contact manner and
a data communication circuit 1n order to recerve communica-
tion data from the outside, and that1s controlled by the energy
saving controller, and a switch controlled by the energy sav-
ing controller and that supplies electric power from a main
power supply to the electric power supply circuit, wherein in
energy saving mode, the switch 1s controlled to turn ON
intermittently during a predetermined interval, and the I'F
circuit section recetves communication data from the outside,
and supplies electric power to the outside during the ON
interval.

According to still another aspect of the invention, there 1s
provided an electronic device having an energy saving mode,
comprising: an energy saving controller that controls an ordi-
nary mode and the energy saving mode, an I/F circuit section
controlled by the energy saving controller, that supplies elec-
tric power to outside 1n an non-contact manner, and that at
least receives communication data from the outside, and a
switch controlled by the energy saving controller and that
supplies electric power from a main power supply to the I/F
circuit section, wherein 1n energy saving mode, the switch 1s
controlled to turn ON intermittently during a predetermined
interval, and the I/F circuit section supplies electric power to
the outside during the ON interval, and receives at least a part
of some communication data from the outside, and when the
I/F circuit section has received at least a part of some com-
munication data, the energy saving controller conducts ON
control on the switch so as to 1increase an average of electric
power supplied to the outside, and determines whether the
communication data is a request for a return from the energy
saving mode.

According to still another aspect of the invention, there 1s
provided an electronic device having an energy saving mode,
comprising: an energy saving controller that controls an ordi-
nary mode and the energy saving mode, an I/F circuit section
that includes an electric power supply circuit in order to
supply electric power to outside 1n a non-contact manner and
a data communication circuit 1n order to receive communica-
tion data from the outside, and that1s controlled by the energy
saving controller, and a switch controlled by the energy sav-
ing controller and that supplies electric power from a main
power supply to the electric power supply circuit, wherein in
energy saving mode, the switch 1s controlled to turn ON
intermittently during a predetermined interval, and the I/'F
circuit section recerves at least a part of some communication
data from the outside, and supplies electric power to the
outside during the ON interval, and when the I/F circuit
section has received at least a part of some communication
data, the energy saving controller conducts ON control on the
switch so as to 1ncrease an average of electric power supplied
to the outside, and determines whether the communication
data 1s a request for a return from the energy saving mode.

These and other objects, features and advantages of the
present invention are specifically set forth i or will become
apparent from the following detailed descriptions of the
invention when read in conjunction with the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram which shows a general configu-
ration of a facsimile device according to the present invention,
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FIG. 2 1s a block diagram which shows a configuration
concerning energy saving of a facsimile device according to
the present invention,

FIG. 3 1s a diagram which shows another configuration
example of a card I/F circuit,

FIG. 4 1s a flow chart which shows operation of a first
embodiment according to the present invention,

FIG. 5 1s a diagram which shows a first mode of electric

power supply to outside conducted at time of a return to an
ordinary mode,

FIG. 6 1s a diagram which shows a second mode of electric
power supply to outside conducted at time of a return to an
ordinary mode,

FI1G. 7 1s a diagram which shows a third mode of electric

power supply to outside conducted at time of a return to an
ordinary mode,

FIG. 8 1s a diagram which shows a fourth mode of electric
power supply to outside conducted at time of a return to an
ordinary mode,

FIG. 9 1s a diagram which shows a fifth mode of electric
power supply to outside conducted at time of a return to an
ordinary mode,

FIG. 10 1s a diagram which shows a sixth mode of electric
power supply to outside conducted at time of a return to an
ordinary mode,

FI1G. 11 1s a flow chart which shows operation of a second
embodiment according to the present invention,

FIG. 12 1s a flow chart which shows operation of a third
embodiment according to the present invention, and

FIG. 13 1s a flow chart which shows operation of a fourth
embodiment according to the present invention.

DETAILED DESCRIPTION

The present invention can be applied widely to electronic
devices, such as facsimile devices, copying devices, PDAs
and computers, having an energy saving mode. Hereafter,
embodiments of the present invention by taking a facsimile
device as an example with reference to the drawings.

FIG. 1 1s a block diagram which shows a general configu-
ration of a facsimile device according to the present invention.

In FIG. 1, a CPU 1 functions to control of the whole
facsimile device. A ROM 2 stores a processing program to be
executed by the CPU 1, and data required executing the
processing program. A RAM 3 forms a work area of the CPU
1, and stores information of the facsimile device. As 1image
memories, there are provided an SAF memory 4 and a page
memory 5. The SAF memory 4 serves as a compressed data
memory. The page memory 5 serves as a bulfer of printing,
raw data. On an operation section 6, an operator operates the
present facsimile device. A DCR 7 conducts compression of
transmission data and expansion of received data. An I/O
controller 8 conducts the whole of I/O control of the present
facsimile device. A modem 9 and a communication controller
10 conducts control that concerns facsimile communication.
Conversion to line data and transmission and reception are
converted by an NCU (network control unit) 11.

Control of an energy saving mode 1s conducted by an
energy saving control circuit 12. At the time of energy saving
mode, the CPU 1 turns OFF electric power supply except the
energy saving control circuit 12 and a circuit concerning the
energy saving control circuit 12. In the energy saving mode,
the CPU 1 operates 1in a low power consumption state.

In response to a return request supplied from an energy
saving sensor circuit 13, an energy saving shift key 14, or a
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4

non-contact IC card 15, the energy saving control circuit 12
cancels the energy saving mode, and causes a return to opera-
tion of an ordinary mode.

A return to the ordinary mode 1n response to such a return
request maybe conducted in response to a single return
request, or may be conducted 1n response to a combination of
a plurality of return requests, such as a combination of areturn
request from the energy saving shift key 14 and a return
request from the non-contact IC card 15.

When an owner having the non-contact 1C card 15 has
approached the pertinent facsimile device main body, the
non-contact IC card 15 1ssues a request for a return from the
energy saving mode to a card I/F circuit 16 controlled by the
energy saving control circuit 12.

The card I/F circuit 16 includes an electric power supply
circuit and a data communication circuit (1.e. a transmission
and reception circuit). The electric power supply circuit sup-
plies electric power to the outside non-contact IC card 15 by
clectromagnetic induction in a non-contact manner. The data
communication circuit conducts communication with the
outside non-contact IC card 15.

The non-contact IC card 13 1s a representative example of
an I/F part that needs an outside power supply. The non-
contact IC card 15 1s supplied with a power supply from the
card I/F circuit 16 1n a non-contact manner, and the non-
contact IC card 15 conducts data transmission and reception
with the card I/F circuit 16. At least, the non-contact IC card
15 transmits communication data, such as the fact that the IC
card 15 1s a non-contact IC card and an authenticated code.

FIG. 2 1s a block diagram which shows a configuration
especially concerning energy saving of a facsimile device
according to the present invention. Electric power from the
facsimile device main body 1s supplied as it 1s to components
that are supplied with electric power at the time of energy
saving mode, such as the CPU 1 and the energy saving control
circuit 12.

Electric power 1s supplied to the card I/F circuit 16 via a
second switch 18. At the time of the ordinary mode, the
second switch 18 remains ON, and electric power 1s supplied
continuously. At the time of the energy saving mode,the sec-
ond switch 18 1s turned ON and OFF intermittently. Only
during an ON interval of the second switch 18, electric power
1s supplied. By thus conducting electric power supply using
the electromagnetic induction from the card I/F circuit 16 to
the outside only intermittently, the energy consumption at the
time of energy saving mode 1s reduced.

Other components (denoted by system power supply
operation block 19 1n FIG. 2) are supplied with electric power
via a first switch 17. At the time of energy saving mode, the
first switch 17 1s turned OFF and consequently electric power
supply 1s also stopped. The power supply control 1s executed
by the energy saving control circuit 12 via the CPU 1.

The card I/F circuit 16 supplies electric power to the non-
contact I1C card 15 by electromagnetic induction 1n a non-
contact manner. At the time of the energy saving mode, elec-
tric power 1s supplied to the card I'F circuit intermittently, and
consequently electric power 1s supplied to the non-contact IC
card 15 as well intermittently.

Therefore, I/'F access of the non-access IC card 15 to the
card I/F circuit 16 becomes possible intermittently only dur-
ing the ON interval in which electric power 1s supplied.
Therefore, 1t 1s necessary to conduct processing operation of
a return from the energy saving mode by communication
during power supply ON interval.

FIG. 3 1s a diagram which shows another configuration
example of the card I'F circuit 16. For the purpose of expla-
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nation, the card I/F circuit 16 1s shown together with the
second switch 18 and the energy saving control circuit 12.

The card I/F circuit 16 has a data communication circuit
16-1 and an electric power supply circuit 16-2. In FIG. 3, a
circuit supplied with electric power imntermittently by the sec-
ond switch 18 1s the electric power supply circuit 16-2. The
data communication circuit 1s always supplied with electric
power from the main power supply.

Power consumption of the data communication circuit
16-1 1s considerably lower than that of the electric power
supply circuit 16-2. Therefore, it does not pose a great prob-
lem 1n energy saving to always supply electric power to the
data communication circuit 16-1.

On the other hand, the non-contact IC card 15 uses the
power supplied by the electromagnetic induction from the
clectric power supply circuit 16-2, typically by rectifying and
smoothing it by means of diodes and a capacitor. Therefore,
an interval during which the non-contact IC card 15 can
conduct I/F access to the data communication circuit 16-1
becomes a little longer than a power supply ON interval
during which electric power 1s supplied to the electric power
supply circuit 16-2. Theretfore, the card I/F circuit 16 can
conduct communication with the energy saving control cir-
cuit 12 during an interval that 1s a little longer than the power
supply ON 1nterval.

Embodiments of the present invention will be explained
one after another.

FIG. 4 1s a flow chart which shows operation of a first
embodiment according to the present invention. In the first
embodiment, the power supply ON interval of the second
switch 18, which 1s turned ON at the time of energy saving
mode, 1s set to be long enough to exchange communication
data between the non-contact IC card 15 and the card I/F
circuit 16.

Upon start 1 FIG. 4, 1t 1s first determined at step 101
whether the facsimile device 1s 1n the energy saving mode. IT
the facsimile device 1s 1n the energy saving mode, then the
processing proceeds to step 102 to determine whether a return
request signal from the non-contact IC card 15 1s detected by

the card I/F circuit 16.

If a return request signal 1s detected, then the processing
proceeds to step 103 to determine base on a code contained in
the received communication data whether the non-contact IC
card 15 that has transmitted the return request signal 1s an IC
card authenticated by the facsimile device.

If the IC card 1s a card that 1s not authenticated, then the
energy saving mode 1s continued without giving a change 1n
appearance to the facsimile device, and the processing returns

to the step 102 to determine whether a return request signal 1s
detected.

If the IC card 1s an authenticated card, then the processing,
proceeds to step 104 to conduct return processing in response
to a return request, return from the energy saving mode to the
ordinary mode, and start device operation to the user who has
presented the card.

I 1t doesn’t matter whether the IC card 15 1s an authenti-
cated card or unauthenticated card, then the card authentica-
tion at the step 103 can be omuatted.

In decision of the return request signal 1n the first embodi-
ment shown 1n FIG. 4, the power supply ON interval 1s set to
a time that 1s long enough to communicate data between the
non-contact IC card 15 and the card I/'F circuit 16. Theretfore,
it 1s possible to detect a return request signal sent from the
non-contact IC card 15 certainly without a necessity of con-
sidering the intermittent operation of the power supply. Fur-
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6

ther, since 1ts power supply 1s turned ON mtermittently with
an arbitrarily set OFF interval between, the energy consump-
tion can be reduced.

In the first embodiment shown 1n FIG. 1, various modes can
be adopted as the operation of the second switch conducted
when a return to the ordinary mode from the energy saving
mode, 1.€., as a mode of electric power supply to the outside.

Those modes are shown 1n FIGS. 5 to 10.

With reference to FIG. 5, the second switch 18 intermait-
tently operates 1n the energy saving mode with a period T's, an
ON mterval Ton and an OFF interval Toff. When a return to
the ordinary mode 1s effected in response to authentication of
the non-contact 1C card, the second switch 18 1s turned ON
and thereaiter continuously 1n the ON state.

In FIG. 6, after are turn to the ordinary mode 1s effected, an
OFF interval Toif of the second switch 18 1s made shorter than
before and an ON interval Ton 1s made unchanged. As a result,
the period To becomes shorter. Therefore, an ON-OFF duty
ratio Ton/To becomes greater than that in the energy saving
mode.

In FIG. 7, after are turn to the ordinary mode 1s effected, an
ON 1nterval Ton of the second switch 18 1s made longer than
before and an OFF interval Tofl 1s made unchanged. As a
result, the period To becomes longer. Therefore, an ON-OFF
duty ratio Ton/To becomes greater than that in the energy
saving mode likewise.

With reference to FIG. 8, the second switch 18 intermait-
tently operates in the energy saving mode, with a periodT's, an
ON 1nterval Ton, an OFF interval Toil, and electric power Ps
of the ON interval. When a return to the ordinary mode 1s
elfected, electric power Po supplied to the outside 1s made
greater (Po>Ps) by operation of the second switch 18.
Although the ON-OFF duty ratio remains unchanged, there-
fore, average supplied electric power becomes greater.

In order to change the supplied electric power, the second
switch 18 has a configuration with a voltage adjustment cir-
cuit (such as a series regulator or a switching regulator) added
thereto. The second switch 18 with a voltage adjustment
circuit added thereto 1s turned ON or OFF. At the time of ON,
the setting value of the output voltage of the voltage adjust-
ment circuit 1n the energy saving mode 1s made different from
that in the ordinary mode. As the voltage adjustment circuit, 1t
1s desirable to use a switching regulator having less loss 1n
order to enhance the energy saving effect.

The voltage adjustment circuit may be separated from the
second switch 18, and disposed 1n the electric power supply
circuit 16-2. In this case, the energy saving control circuit 12
supplies a control signal to the second switch 18 1n order to
turn ON or OFF the second switch 18, and a setting value of
an output voltage 1s supplied to the voltage adjustment circuit
of the electric power supply circuit 16-2. Since a constant
voltage 1s supplied to the data communication circuit 1n this
case, data transmission and reception can be conducted sta-
bly.

According to the operation of the second switch 18 shown
in FIGS. 5 to 8, electric power supplied to the outside
becomes greater 1n average value when a return to the ordi-
nary mode 1s effected as compared with the preceding energy
saving mode. Among the operations of the second switch 18
shown 1n FIGS. 5 to 8, a combination of two or more kinds
may also be executed. The ON interval, OFF interval and
clectric power value may also be adjusted so as to make the
average value of the electric power supplied to the outside
great immediately after a return to the ordinary mode from the
energy saving mode and make the average value gradually
smaller with the elapse of time.
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As a result, communication data can be received from the
non-contact IC card more certainly. Even 1f the owner of the
IC card moves to some extent around the facsimile device,
therefore, the communication data does not cease and conse-
quently stable device operation can be anticipated.

After a return to the ordinary mode 1s effected 1n the same
way as FIG. 5, non-contact electric power supply to the out-
side 1s kept 1n the same state as before 1n FI1G. 9. Since 1n this
case the second switch 18 can conduct the same operation, 1ts
control 1s simple. In order make the facsimile device stably,
however, 1t 1s desirable to set a timer operation of predeter-
mined time 1n a shift from the ordinary mode to the energy
saving mode once a return to the ordinary mode 1s effected.

After a return to the ordinary mode 1s effected 1n the same
way as FIG. §, the second switch 18 1s kept in the OFF state
continuously m FIG. 10 and electric power supply to the
outside 1s not conducted. When a series of operations of the
facsimile device after the return has fimshed or when any
device operation 1s not conducted, a shiit to the energy saving
mode 1s eilected in this case.

Second to fourth embodiments of the present invention will
now be explained with reference to FIGS. 11 to 13 showing,
flow charts. In these embodiments, the power supply ON
interval of the second switch 18 that 1s intermittently turned
ON in the energy saving mode i1s made short to further
advance the energy saving. Since the power supply ON inter-
val 1s set to be short, communication data cannot be
exchanged in some cases between the non-contact IC card 15
and the card I/F circuit 16 1n a complete form 1n the power
supply ON 1nterval. These embodiments are formed so as to
cope with such a case.

A second embodiment shown in FIG. 11 will now be
explained. Upon start, it 1s determined at step 201 whether the
facsimile device 1s in the energy saving mode. If the facsimile
device 1s 1n the energy saving mode, electric power supply to
the card I'F circuit 16 1s conducted intermittently as shown in
step 202. The electric power supply ON 1nterval is set to be
short 1n order to further decrease the power consumption 1n
the energy saving mode.

In the electric power supply ON 1nterval, it 1s not necessary
to exchange communication data 1in a complete form between
the non-contact IC card 15 and the card I/F circuit 16, but it 1s
suificient that at least a part of the communication data can be
detected. In other words, the ON 1nterval needs only be long
enough to be able to sense some data access. For example, the
ON interval may have such a length as to be able to only one
bit located at the beginning of communication data. On the
other hand, the power supply OFF 1nterval can be set arbi-
trarily. For example, the power supply OFF interval can be
determined by taking the reduction o the power consumption
and answer delay time allowed when the non-contact IC card
has approached 1nto account.

The processing proceeds to step 203 to determine whether
a card return signal 1s detected. The card return signal 1s not a
card return request signal based on communication data in a
complete form, but 1s at least a part of the communication
data. Namely, the card return signal means some data.

If 1t 1s judged that some data (1.e., the card return signal) 1s
detected, then the processing proceeds to step 204. There 1s a
possibility that the detected data 1s commumnication data sup-
plied from the non-contact IC card, 1.¢., a card return request
signal. Therefore, the second switch 18 that operates inter-
mittently 1s turned ON and kept 1n the ON state continuously.
Temporarily, electric power 1s thus supplied to the card I/'F
circuit 16.

The continuous electric power supply 1s conducted 1n the
same way as FIG. 5. However, the continuous electric power
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supply 1s conducted for a predetermined time needed to detect
communication data 1 a complete form supplied from the
non-contact IC card 15. The “return” 1n FIG. 5 should be read

as “data detection.”

The method of operating the second switch so as to
increase the average electric power as shown in FIGS. 6, 7 and
8 1nstead of the temporary continuous electric power supply
can also be adopted 1n the same way as the adoption shown 1n
FIG. 5. This point can be applied to the ensuing embodiments
as well 1n the same way.

By the temporary continuous electric power supply and/or
the temporary electric power supply with increased average
clectric power, 1t becomes possible in the card I/F circuit 16 to
detect a card return request signal based on communication
data 1n a complete form supplied from the non-contact IC card

15.

The processing proceeds to step 205. The card I/F circuit 16
conducts communication with the non-contact IC card 15,
acquires communication data in a complete form, and deter-
mines based on a result of the communication whether a card
return request signal 1s detected.

I1 the card return request signal has not been detected, then
the card return signal detected at the step 203 1s attributable to
false detection. Therefore, the processing returns to the step
202, where the second switch 18 operates intermittently in the
energy saving mode again and electric power supply to the
card I/F 16 1s conducted intermittently. In addition, detection
of a card return signal 1s conducted at the step 203.

If a card return request signal 1s detected, then the process-
ing proceeds to step 206 and a predetermined return operation
responsive to the return request 1s conducted.

In the second embodiment, the mode shown 1n FIG. 5 or
FIG. 10 explained with reference to the first embodiment can
be adopted as the operation of the second switch 18 conducted
when a return from the energy saving mode to the ordinary
mode 1s effected. Since the actions and effects of these modes
are explained, repeated explanation will be omitted. This
point can be applied to the ensuing embodiments as well 1in
the same way.

Since 1n the second embodiment shown 1 FIG. 11 the
clectric power supply ON interval of the second switch 18 that
1s itermittently turned ON 1n the energy saving mode, the
clectric power consumption 1n the energy saving mode can be
further reduced. If any data 1s recerved during the shortened
clectric power supply ON interval, then temporarily electric
power 1s supplied to the card I'F section 16 continuously or
with 1ncreased average electric power. Therefore, 1t can be
determined certainly whether there 1s a return request signal
from the non-contact IC card.

In a third embodiment shown 1n FIG. 12, a processing flow
between steps 201 and 203 1s the same as that shown 1n FIG.
11. In the third embodiment shown 1n FIG. 12, a card authen-
tication step 207 1s provided after the decision as to whether
there 1s a card return request (the step 205), 1n order to conduct
card authentication. At the card authentication step 207, it 1s
determined based on a code contained in recerved communi-
cation data whether the non-contact IC card 15 thathas 1ssued
the card return request signal 1s an authenticated card or an
unauthenticated card.

I1 the non-contact IC card 15 that has 1ssued the card return
request signal 1s an authenticated card, then the processing
proceeds to step 208 and a return processing operation at the
time of authentication 1s conducted in response to the return
request. In other words, a return from the energy saving mode
to the ordinary operation mode 1s effected, and an operation of
the device for the IC card presenting user 1s started.
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If the non-contact IC card 15 that has 1ssued the card return
request signal 1s an unauthenticated card, then the processing
proceeds to step 209 and a return operation at the time of
non-authentication 1s conducted. As the return operation at
the time of non-authentication, for example, an indication to
the effect that the IC card 1s an unauthenticated card 1s pre-
sented to the IC card presenting user and operation of the
facsimile device 1s disabled. In this case, the energy saving
mode 1s continued.

In the third embodiment shown in FIG. 12, the card I/F
circuit 16 further determines when a return request signal 1s
detected whether the IC card 15 1s an authenticated card and
orders operations of the operation section and other sections.
Therefore, the user I/F can be improved.

In a fourth embodiment shown 1n FIG. 13, a processing
flow between steps 201 and 205 1s likewise the same as that of
FIG. 11. In the fourth embodiment shown in FIG. 13, a card
authentication step 207 1s provided after the decision as to
whether there 1s a card return request (the step 203), in order
to determine based on a code contained in recetved commu-
nication data whether the non-contact IC card 15 that has
1ssued the card return request signal 1s an authenticated card
or an unauthenticated card.

If the non-contact IC card 15 that has 1ssued the card return
request signal 1s an unauthenticated card, then the energy
saving mode 1s continued without giving a change on appear-
ance to the facsimile device, and the processing returns to step
202. At the step 202, the second switch conducts intermittent
operation in the energy saving mode, and electric power sup-
ply to the card I/F 16 1s conducted intermittently. In addition,
detection of a card return signal 1s conducted at the step 203.

If the non-contact IC card 15 that has 1ssued the card return
request signal 1s an authenticated card, then the processing
proceeds to step 210 and a return processing operation at the
time of authentication 1s conducted in response to the return
request. A return from the energy saving mode to the ordinary
operation mode 1s eflected, and an operation of the device for
the IC card presenting user 1s started.

In the fourth embodiment shown 1n FIG. 13, the card I/F
circuit 16 further determines when a return request signal 1s
detected whether the IC card 15 1s an authenticated card. If the
non-contact IC card 15 1s an authenticated card, then an
operation of the device for the IC card presenting user 1s
started. If the non-contact IC card 15 1s an unauthenticated
card, then the energy saving mode 1s continued without giving
any change on appearance to the facsimile device.

It 1s also possible to transmit data using the facsimile
device and/or other data to the non-contact IC card 15 and
store such data 1n the non-contact IC card 15, by providing the
data communication circuit in the card I/'F circuit 16 with such
a form as to be able to conduct transmission and reception.

It 1s also possible to supply small electric power continu-
ously 1n the energy saving mode and supply large electric
power continuously when are turn to the ordinary mode 1s
elfected, by using the method of controlling the magnitude of
the supplied electric power as shown in FIG. 8.

According to the electronic device 1n the present embodi-
ments, the electric power supply ON 1nterval 1s set to be long
enough to exchange communication data between an I/F part,
such as a non-contact IC card, requiring an external electric
power supply and an I/F circuit section of a device main body,
in decision as to a return request signal. Therefore, detection
of a return request signal can be conducted certainly without
the necessity of considering the intermittent operation of the
clectric power supply. Since the electric power supply 1is
turned ON intermittently with an arbitrarily set OFF interval
between, the energy consumption can be reduced. Since elec-

10

15

20

25

30

35

40

45

50

55

60

65

10

tric power 1s always supplied from the main power supply to
the data communication circuit, communication with the

energy saving control circuit 12 becomes possible during an

interval that 1s a little longer than the electric power supply
ON 1nterval.

According to the electronic device 1n the present embodi-
ments, a return from the energy saving mode 1s effected in
response to only an authenticated I'F part, whereas with
respect to an unauthenticated I/F part, the electronic device
does not respond 1t and continues the energy saving mode
without giving any change on appearance to the unauthenti-
cated I/F part. As aresult, 1t 1s possible to use an authenticated
I/F part 1n the energy saving mode as well.

According to the electronic device 1n the present embodi-
ments, the electric power consumption in the energy saving
mode can be further reduced by making the electric power
supply ON 1nterval turned ON intermittently in the energy
saving mode shorter. If any data 1s recerved 1n the shortened
clectric power supply ON 1nterval, electric power temporarily
increased 1n average value 1s supplied to the I/F circuit section
of the device main body. Therefore, 1t 1s possible to determine
certainly whether there 1s a return request signal from an I/'F
part, such as a non-contact IC card, requiring an external
power supply. Since electric power 1s always supplied from
the main power supply to the data communication circuit,
communication with the energy saving control circuit 12
becomes possible for an interval that 1s a little longer than the
clectric power supply ON 1nterval.

According to the electronic device 1n the present embodi-
ments, the average value of the electric power supplied to the
outside 1s increased by changing the intermittent supply state
in the energy saving mode to a continuous supply state, a
supply state shortened in OFF time, a supply state lengthened
in ON time, or a supply state increased 1n electric power at the
time of ON operation. According to the electronic device and
its use form, therefore, a suitable electric power supply
method can be adopted.

According to the electronic device 1n the present embodi-
ments, the I/F circuit section of the device main body deter-
mines, upon detection of a return request signal, whether an
I/F part, such as its IC card, requiring external power supply
1s an authenticated part and orders operation of an operation
section or the like. Therefore, the user I/F can be improved.

According to the electronic device 1n the present embodi-
ments, the I/F circuit section of the device main body deter-
mines, upon detection of a return request signal, whether an
I/F part, such as its IC card, requiring external power supply
1s an authenticated part. If the I/F part 1s an authenticated IC
card, then operation of the device for the card presenting user
1s started. If the I/'F part 1s an unauthenticated IC card, then the
energy saving mode 1s continued without giving any change
on appearance to the electronic device. In the energy saving
mode as well, therefore, 1t becomes possible to use the card.

According to the electronic device 1n the present embodi-
ments, non-contact electric power supply to the outside 1s
changed, upon a return to the ordinary mode, from an 1inter-
mittent supply state in the energy saving mode to a continuous
supply state, a supply state shortened in OFF time, a supply
state lengthened 1n ON time, a supply state increased 1in
clectric power at the time of ON operation, the same state as
the intermittent supply state 1n the energy saving mode, or a
state 1n which non-contact electric power supply to the out-
side 1s OFF. According to the electronic device and 1ts use
form, therefore, a suitable electric power supply method can
be adopted.
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The present document incorporates by reference the entire
contents of Japanese priority document, 2001-264054 filed 1n
Japan on Aug. 31, 2001 and 2002-216175 filed 1n Japan on
Jul. 25, 2002.

Although the mnvention has been described with respect to
a specific embodiment for a complete and clear disclosure,
the appended claims are not to be thus limited but are to be

construed as embodying all modifications and alternative
constructions that may occur to one skilled 1n the art which
tairly fall within the basic teaching herein set forth.

What 1s claimed 1s:

1. An electronic device having an energy saving mode,
comprising;

an energy saving controller configured to switch between

an ordinary mode and the energy saving mode;

an I/F circuit section controlled by the energy saving con-

troller, configured to supply electric power to an outside
device 1 a non-contact manner, and configured to
recetve communication data from the outside device;
and

a switch controlled by the energy saving controller, and

configured to supply electric power from a main power
supply to the I/F circuit section,

wherein 1n the energy saving mode, the switch 1s config-

ured to turn ON intermittently during a predetermined
interval, and the I/F circuit section supplies electric
power to the outside device 1n the non-contact manner
during the ON 1nterval, and receives at least a portion of
the communication data from the outside device, and
when the I/F circuit section has received at least the portion
of the communication data and only one bit 1s detected,
located at a beginning of the communication data which
1s not 1n a complete form, the energy saving controller
switches from a continuous electric power supply to an
intermittent power supply of an ON control which 1s
conducted for a predetermined time needed to detect the
communication data in the complete form, and deter-
mines whether the communication data includes a
request for a return from the energy saving mode, and
wherein the ON control increases an average of electric
power 1n the mtermittent supply state by applying an
increased electric power at time of the ON control.

2. The electronic device according to claim 1, wherein the
ON control that increases the average of electric power 1s a
change from a intermaittent supply state to a continuous sup-
ply state.

3. The electronic device according to claim 1, wherein the
ON control that increases the average of electric power 1s a
change from a intermittent supply state to a supply state with
a decreased OFF time.

4. The electronic device according to claim 1, wherein the
ON control that increases the average of electric power 1s a
change from a intermittent supply state to a supply state with
an increased ON time.

5. The electronic device according to claim 1, wherein the
energy saving controller increases an average of electric
power supplied to the outside device with an ON control by
operating the switch.

6. An having an energy saving mode, comprising:

an energy saving controller configured to switch between

an ordinary mode and the energy saving mode;

an I/F circuit section controlled by the energy saving con-

troller, configured to supply electric power to an outside
device in a non-contact manner, and configured to
recetve communication data from the outside device:
and
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a switch controlled by the energy saving controller, and
configured to supply electric power from a main power
supply to the I/F circuit section,

wherein 1n the energy saving mode, the switch 1s config-
ured to turn ON mtermittently during a predetermined
interval, and the I'F circuit section supplies electric
power to the outside device 1n the non-contact manner

during the ON 1nterval, and recerves at least a portion of
the communication data from the outside device, and

when after the I'F circuit section has received at least the
portion of the communication data, the energy saving
controller increases an average of electric power sup-
plied to the outside device with an ON control by oper-
ating the switch, and determines whether the communi-
cation data includes a request for a return from the
energy saving mode;

wherein when the communication data includes a request
for a return from the energy saving mode and includes an
authenticated code, the energy saving controller 1s con-
figured to switch to the ordinary mode, and when the
communication data does not include an authenticated
code, the energy saving controller acknowledges non-
authentication without causing a return to the ordinary

mode, and

wherein the ON control that increases the average of elec-
tric power 1s a change from a intermittent supply state to

a supply state with an increased electric power at time of
the ON control.

7. The electronic device according to claim 6, wherein at
the time of a return to the ordinary mode, the non-contact
clectric power supply to the outside device 1s changed to a
continuous supply state.

8. The electronic device according to claim 6, wherein at
the time of a return to the ordinary mode, the non-contact
clectric power supply to the outside device 1s changed to a
supply state with a decreased OFF time compared to the
intermittent supply state 1in the energy saving mode.

9. The electronic device according to claim 6, wherein at
the time of a return to the ordinary mode, the non-contact
clectric power supply to the outside device 1s changed to a
supply state with an increased ON time compared to the
intermittent supply state 1n the energy saving mode.

10. The electronic device according to claim 6, wherein at
the time of a return to the ordinary mode, the non-contact
clectric power supply to the outside device 1s changed to a
supply state with an increased electric power at time of ON
operation compared to the intermittent supply state in the
energy saving mode.

11. The electronic device according to claim 6, wherein at
the time of a return to the ordinary mode, the non-contact
clectric power supply to the outside device 1s conducted 1n the
same state as the intermittent supply state in the energy saving
mode.

12. The electronic device according to claim 6, wherein at
the time of a return to the ordinary mode, the non-contact
clectric power supply to the outside device 1s turned OFF.

13. An electronic device having an energy saving mode,
comprising;
an energy saving controller configured to switch between
an ordinary mode and the energy saving mode;

an I/F circuit section controlled by the energy saving con-
troller, configured to supply electric power to an outside
device 1n a non-contact manner, and configured to
recetve communication data from the outside device:
and
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a switch controlled by the energy saving controller, and
configured to supply electric power from a main power
supply to the I/F circuit section,

wherein 1n the energy saving mode, the switch 1s config-
ured to turn ON intermittently during a predetermined
interval, and the I/F circuit section supplies electric
power to the outside device 1n the non-contact manner
during the ON 1nterval, and recerves at least a portion of
the communication data from the outside device, and

when after the I/F circuit section has recerved at least the
portion of the communication data, the energy saving
controller increases an average of electric power sup-
plied to the outside device with an ON control by oper-
ating the switch, and determines whether the communi-
cation data includes a request for a return from the
energy saving mode,

wherein when the communication data includes a request
for areturn from the energy saving mode and includes an
authenticated code, the energy saving controller
switches to the ordinary mode, and when the communi-
cation data does not include an authenticated code, the
energy saving controller switches to the energy saving
mode 1n which the switch is controlled to intermittently
turn ON during a predetermined period, and

wherein the ON control that increases the average of elec-
tric power 1s a change from a intermittent supply state to
a supply state with an increased electric power at time of
the ON control.

14. The electronic device according to claim 13, wherein at
the time of a return to the ordinary mode, the non-contact
clectric power supply to the outside device 1s changed to a
continuous supply state.

15. The electronic device according to claim 13, wherein at
the time of a return to the ordinary mode, the non-contact
clectric power supply to the outside device 1s changed to a
supply state with a decreased OFF time compared to the
intermittent supply state 1n the energy saving mode.

16. The electronic device according to claim 13, wherein at
the time of a return to the ordinary mode, the non-contact
clectric power supply to the outside device 1s changed to a
supply state with an increased ON time compared to the
intermittent supply state 1n the energy saving mode.

17. The electronic device according to claim 13, wherein at
the time of a return to the ordinary mode, the non-contact
clectric power supply to the outside device 1s changed to a
supply state with an 1ncreased electric power at time of ON
operation compared to the itermittent supply state 1n the
energy saving mode.

18. The electronic device according to claim 13, wherein at
the time of a return to the ordinary mode, the non-contact
clectric power supply to the outside device 1s conducted 1n the
same state as the intermaittent supply state in the energy saving
mode.

19. The electronic device according to claim 13, wherein at
the time of a return to the ordinary mode, the non-contact
clectric power supply to the outside device 1s turned OFF.

20. The electronic device according to claim 13, wherein at
the time of a return to the ordinary mode, the non-contact
clectric power supply to the outside device 1s turned OFF.

21. An electronic device having an energy saving mode,
comprising;

an energy saving controller configured to control an ordi-
nary mode and the energy saving mode;

an I/F circuit section that includes an electric power supply
circuit configured to supply electric power to an outside
device 1n a non-contact manner and a data communica-
tion circuit configured to receive communication data
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from the outside device, the data communication circuit
controlled by the energy saving controller; and

a switch controlled by the energy saving controller, and

configured to supply electric power from a main power
supply to the electric power supply circuit,
wherein 1n the energy saving mode, the switch 1s controlled
to turn ON 1ntermittently during a predetermined inter-
val, and the I'F circuit section recerves at least a portion
of the communication data from the outside device, and
supplies electric power to the outside device during the
ON i1nterval, and

when the I/F circuit section has recerved at least a portion
of the communication data and only one bit 1s detected,
located at a beginning of the communication data which
1s not 1n a complete form, the energy saving controller
switches from a continuous electric power supply to an
intermittent power supply of an ON control which 1s
conducted for a predetermined time needed to detect the
communication data in the complete form, and deter-
mines whether the communication data includes a
request for a return from the energy saving mode,

wherein the ON control increases an average of electric
power 1n the mtermittent supply state by applying an
increased electric power at time of the ON control.

22. The electronic device according to claim 21, wherein
the ON control that increases the average of electric power 1s
a change from a intermittent supply state to a supply state with
a decreased OFF time.

23. The electronic device according to claim 21, wherein
the ON control that increases the average of electric power 1s
a change from a intermittent supply state to a supply state with
an increased ON time.

24. The electronic device according to claim 21, wherein
the ON control that increases the average of electric power 1s
a change from a intermittent supply state to a supply state with
an increased electric power at time of ON operation.

25. An electronic device having an energy saving mode,
comprising;

an energy saving controller configured to control an ordi-

nary mode and the energy saving mode;

an I/F circuit section that includes an electric power supply

circuit configured to supply electric power to an outside
device 1n a non-contact manner and a data communica-
tion circuit configured to receive communication data
from the outside device, the data communication circuit
controlled by the energy saving controller; and

a switch controlled by the energy saving controller, and

configured to supply electric power from a main power
supply to the electric power supply circuit,
wherein 1n the energy saving mode, the switch 1s controlled
to turn ON 1ntermittently during a predetermined inter-
val, and the I'F circuit section recerves at least a portion
of the communication data from the outside device, and
supplies electric power to the outside device during the
ON 1nterval, and

when after the I/F circuit section has received at least a
portion of the communication data, the energy saving
controller conducts ON control on the switch so as to
increase an average ol electric power supplied to the
outside device, and determines whether the communi-
cation data includes a request for a return from the
energy saving mode,

wherein when the communication data includes a request

for a return from the energy saving mode and includes an
authenticated code, the energy saving controller
switches to the ordinary mode, and when the communi-
cation data does not include an authenticated code, the



US 7,426,047 B2

15

energy saving controller acknowledges non-authentica-
tion without causing a return to the ordinary mode, and

wherein the ON control that increases the average of elec-
tric power 1s a change from a intermittent supply state to

a supply state with an increased electric power at time of 5

the ON control.

26. The electronic device according to claim 25, wherein at
the time of a return to the ordinary mode, the non-contact
clectric power supply to the outside device 1s changed to a
continuous supply state.

277. The electronic device according to claim 25, wherein at
the time of a return to the ordinary mode, the non-contact
clectric power supply to the outside device 1s changed to a
supply state with a decreased OFF time compared to the
intermittent supply state 1n the energy saving mode.

28. The electronic device according to claim 25, wherein at
the time of a return to the ordinary mode, the non-contact
clectric power supply to the outside device 1s changed to a
supply state with an increased ON time compared to the
intermittent supply state 1n the energy saving mode.

29. The electronic device according to claim 25, wherein at
the time of a return to the ordinary mode, the non-contact
clectric power supply to the outside device 1s changed to a
supply state with an increased electric power at time of ON
operation compared to the intermittent supply state in the
energy saving mode.

30. The electronic device according to claim 25, wherein at
the time of a return to the ordinary mode, the non-contact
clectric power supply to the outside device 1s conducted in the
same state as the intermittent supply state in the energy saving
mode.

31. The electronic device according to claim 25, wherein at
the time of a return to the ordinary mode, the non-contact
clectric power supply to the outside device 1s turned OFF.

32. An electronic device having an energy saving mode,
comprising;

an energy saving controller configured to control an ordi-

nary mode and the energy saving mode;

an I/F circuit section that includes an electric power supply
circuit configured to supply electric power to an outside
device 1n a non-contact manner and a data communica-
tion circuit configured to receive communication data
from the outside device, the data communication circuit
controlled by the energy saving controller; and

a switch controlled by the energy saving controller, and
configured to supply electric power from a main power
supply to the electric power supply circuit,

wherein 1n the energy saving mode, the switch 1s controlled
to turn ON 1ntermittently during a predetermined inter-
val, and the I/F circuit section receives at least a portion
of the communication data from the outside device, and
supplies electric power to the outside device during the
ON i1nterval, and

when after the I/F circuit section has received at least a
portion of the communication data, the energy saving
controller conducts ON control on the switch so as to
increase an average ol electric power supplied to the
outside device, and determines whether the communi-
cation data icludes a request for a return from the
energy saving mode,

wherein when the communication data includes a request
for areturn from the energy saving mode and includes an
authenticated code, the energy saving controller
switches to the ordinary mode, and when the communi-
cation data does not include an authenticated code, the
energy saving controller switches to the energy saving
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mode 1n which the switch 1s controlled to intermittently
turn ON during a predetermined period, and

wherein the ON control that increases the average of elec-

tric power 1s a change from a intermittent supply state to
a supply state with an increased electric power at time of
the ON control.

33. The electronic device according to claim 32, wherein at
the time of a return to the ordinary mode, the non-contact
clectric power supply to the outside device 1s changed to a
continuous supply state.

34. The electronic device according to claim 32, wherein at
the time of a return to the ordinary mode, the non-contact
clectric power supply to the outside device 1s changed to a
supply state with a decreased OFF time compared to the
intermittent supply state in the energy saving mode.

35. The electronic device according to claim 32, wherein at
the time of a return to the ordinary mode, the non-contact
clectric power supply to the outside device 1s changed to a
supply state with an increased ON time compared to the
intermittent supply state in the energy saving mode.

36. The electronic device according to claim 32, wherein at
the time of a return to the ordinary mode, the non-contact
clectric power supply to the outside device 1s changed to a
supply state with an increased electric power at time of ON
operation compared to the intermittent supply state in the
energy saving mode.

377. The electronic device according to claim 32, wherein at
the time of a return to the ordinary mode, the non-contact
clectric power supply to the outside device 1s conducted in the
same state as the intermittent supply state 1n the energy saving
mode.

38. An clectronic device having an energy saving mode,
comprising:

a mode setting means for setting any one of an ordinary

mode and the energy saving mode;

an I/F means controlled by the mode setting means for

supplying electric power to an outside device 1n a non-
contact manner and for recerving communication data
from the outside device; and

a switching means controlled by the mode controlled

means for supplying electric power from a main power
supply to the I'F means,

wherein when the mode setting means has set the energy
saving mode, the mode setting means controls the
switching means to be ON intermittently during a pre-
determined interval, and controls the I/F means to sup-
ply electric power to the outside device 1n the non-
contact manner, when the switching means 1s ON and to
recerve the communication data from the outside device,

when the I/F means has recerved at least the portion of the
communication data and only one bit1s detected, located
at a beginning of the communication data which 1s not 1n
a complete form, the mode setting means switches from
a continuous electric power supply to an intermittent
power supply of an ON control which 1s conducted for a
predetermined time needed to detect the communication
data in the complete form, and determines whether the
communication data includes a request for a return from
the energy saving mode, and

wherein the ON control increases an average of electric

power 1n the mtermittent supply state by applying an
increased electric power at time of the ON control.

39. An electronic device having an energy saving mode,
comprising;
a mode setting means for setting any one of an ordinary
mode and the energy saving mode;
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an I/F means that includes a power supply means for sup-
plying electric power to an outside device 1n a non-
contact manner and a communications means for receiv-
ing communication data from the outside device, the I/F
means being controlled by the mode setting means; and

a switching means controlled by the mode controlled
means for supplying electric power from a main power
supply to the I'F means,

wherein when the mode setting means has set the energy
saving mode, the mode setting means controls the
switching means to be ON intermittently during a pre-
determined interval, and controls the I'F means to sup-
ply electric power to the outside device in the non-
contact manner when the switching means 1s ON and to
receive the communication data from the outside
devices,

when the I/'F means has recetved at least the portion of the
communication data and only one bit1s detected, located
at a beginning of the communication data which is not 1n
a complete form, the mode setting means switches from
a continuous electric power supply to an intermittent
power supply of an ON control which 1s conducted for a
predetermined time needed to detect the communication
data 1n the complete form, and determines whether the
communication data includes a request for a return from
the energy saving mode, and

wherein the ON control increases an average of electric
power 1n the intermittent supply state by applying an
increased electric power at time of the ON control.

40. An electronic device having an energy saving mode,

comprising;

a mode setting means for setting any one of an ordinary
mode and the energy saving mode;

an I/F means controlled by the mode setting means for
supplying electric power to an outside device 1n a non-
contact manner and for receiving communication data
from the outside device; and

a switching means controlled by the mode controlled
means for supplying electric power from a main power
supply to the I'/F means,

wherein when the mode setting means has set the energy
saving mode, the mode setting means controls the
switching means to be ON intermittently during a pre-
determined 1nterval, and controls the I'F means to sup-
ply electric power to the outside device in the non-
contact manner when the switching means 1s ON and to
receive a portion of the communication data from the
outside device, and

when the I/F means has received at least a portion commu-
nication data and only one bit 1s detected, located at a
beginning of the communication data which i1s not in a
complete form, the mode setting means switches from a
continuous electric power supply to an intermittent
power supply of an ON control which 1s conducted for a
predetermined time needed to detect the communication
data in the complete form, and determines whether the
communication data indicates to return from the energy
saving mode,

wherein the ON control increases an average of electric
power 1n the mtermittent supply state by applying an
increased electric power at time of the ON control.

41. An electronic device having an energy saving mode,

comprising;

a mode setting means for setting any one of an ordinary
mode and the energy saving mode;

an I/F means that includes a power supply means for sup-
plying electric power to an outside device 1n a non-
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contact manner and a communications means for receiv-
ing communication data from the outside device, the I'F
means being controlled by the mode setting means; and

a switching means controlled by the mode controlled
means for supplying electric power from a main power
supply to the I'F means,

wherein when the mode setting means has set the energy
saving mode, the mode setting means controls the
switching means to be ON intermittently during a pre-
determined interval, and controls the I'F means to sup-
ply electric power to the outside device 1n the non-
contact manner when the switching means 1s ON and to
receive a portion of the communication data from the
outside device, and

when the I/F circuit section has received at least a portion
communication data and only one bit1s detected, located
at a beginning of the communication data which 1s not 1n
a complete form, the mode setting means switches from
a continuous electric power supply to an intermittent
power supply ol an ON control which 1s conducted for a
predetermined time needed to detect the commumnication
data in the complete form, and determines whether the
communication data includes a request for a return from
the energy saving mode,

wherein the ON control increases an average of electric
power 1n the intermittent supply state by applying an
increased electric power at time of the ON control.

42. A method of controlling an electronic device, the elec-

tronic device having an energy saving mode and comprising;

a mode setting means for setting any one of an ordinary
mode and the energy saving mode;

an I/F means controlled by the mode setting means for
supplying electric power to an outside device 1n a non-
contact manner and for recerving communication data
from the outside; and

a switching means controlled by the mode controlled
means for supplying electric power from a main power
supply to the I'F means, the method comprising:

setting the energy saving mode by the mode setting means;

controlling the switching means by the mode setting means
to be ON 1ntermittently during a predetermined interval;
and

controlling the I'F means by the mode setting means to
supply electric power to the outside device 1n the non-
contact manner, when the switching means 1s ON and to
receive the communication data from the outside
devices,

when the I/F means has recerved at least the portion of the
communication data and only one bit1s detected, located
at a beginning of the communication data which 1s not in
a complete form, the mode setting means switches from
a continuous electric power supply to an intermittent
power supply of an ON control which 1s conducted for a
predetermined time needed to detect the communication
data in the complete form, and determines whether the
communication data includes a request for a return from
the energy saving mode, and

wherein the ON control increases an average of electric
power 1n the mtermittent supply state by applying an
increased electric power at time of the ON control.

43. A method of controlling an electronic device, the elec-

tronic device having an energy saving mode and comprising;:

a mode setting means for setting any one of an ordinary
mode and the energy saving mode;

an I'F means that includes a power supply means for sup-
plying electric power to an outside device in a non-
contact manner and a communications means for receiv-
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ing communication data from the outside device, the I/F
means being controlled by the mode setting means; and

a switching means controlled by the mode controlled
means for supplving electric power from a main power
supply to the I'F means, the method comprising:

setting the energy saving mode by the mode setting means;

controlling the switching means by the mode setting means
to be ON intermittently during a predetermined mterval;
and

controlling the I'F means by the mode setting means to
supply electric power to the outside device 1n the non-
contact manner when the switching means 1s ON and to
recetve the communication data from the outside device,

when the I/F means has recetved at least the portion of the
communication data and only one bit1s detected, located
at a beginning of the communication data which 1s not 1n
a complete form, the mode setting means switches from
a continuous electric power supply to an intermittent
power supply of an ON control which 1s conducted for a
predetermined time needed to detect the communication
data in the complete form, and determines whether the
communication data includes a request for a return from
the energy saving mode, and

wherein the ON control increases an average of electric
power 1n the mtermittent supply state by applying an
increased electric power at time of the ON control.

44. A method of controlling an electronic device, the elec-

tronic device having an energy saving mode and comprising;:

a mode setting means for setting any one of an ordinary
mode and the energy saving mode;

an I/F means controlled by the mode setting means for
supplying electric power to an outside device 1n a non-
contact manner and for receiving communication data
from the outside device; and

a switching means controlled by the mode controlled
means for supplying electric power from a main power
supply to the I'F means, the method comprising:

setting the energy saving mode by the mode setting means;

controlling the switching means by the mode setting means
to be ON intermittently during a predetermined mterval;

controlling the I'F means by the mode setting means to
supply electric power to the outside device in the non-
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contact manner, when the switching means 1s ON and to
receive the part of the communication data from the
outside device;

recerving the communication data by the I'F means; and

controlling the switching means by the mode setting means
to be ON to increase an average electric power supplied
to the outside device 1n the non-contact manner, and
determining whether the communication data indicates
to return from the energy saving mode,

wherein the controlling the switching means to be ON
increases the average of electric power 1n the intermait-
tent supply state by applying an increased electric power
at time of the ON controlling.

45. A method of controlling an electronic device, the elec-

tronic device having an energy saving mode comprising:

a mode setting means for setting any one of an ordinary
mode and the energy saving mode;

an I'F means that includes a power supply means for sup-
plying electric power to an outside device in a non-
contact manner and a communications means for recerv-
ing communication data from the outside device, the I'F
means being controlled by the mode setting means; and

a switching means controlled by the mode controlled
means for supplying electric power from a main power
supply to the I'F means, the method comprising

setting the energy saving mode by the mode setting means;

controlling the switching means to be ON intermittently
during a predetermined interval by the mode setting
means;

controlling the I'F means by the mode setting means to
supply electric power to the outside device when the
switching means 1s ON and to receive a portion of the
communication data from the outside device;

recerving the communication data by the I'F means; and

controlling the switching means by the mode setting means
to be ON to increase an average electric power supplied
to the outside device, and determining whether the com-
munication data indicates to return from the energy sav-
ing mode,

wherein the controlling the switching means to be ON
increases the average of electric power 1n the intermat-
tent supply state by applying an increased electric power
at time of the ON controlling.

G o e = x



	Front Page
	Drawings
	Specification
	Claims

